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Results and discussion.-Following staining, we observed that, on the lithium hydroxide buffer system, in all individuals the relative mobility of the Gtdh-A isozymes increased (anodally) with increasing dilution (Fig. 1) . The changes in isozyme mobility were sufficiently conspicuous to potentially produce a misinterpretation of what constituted homologous gene products, especially if the enzyme concentrations varied by more than 4 x. Electrophoresis of samples homogenized in 2-mercaptoethanol failed to alter our observation of increased mobility with dilution, and it resulted in decreased enzyme activity but did not alter shifts in mobility. A shift in electrophoretic mobility with increasing dilution was not observed on the discontinuous borate buffer system. It has been shown that bovine liver Gtdh-A dissociates into four subunits of equal size upon dilution (Frieden, 1958) . In addition, bovine liver Gtdh-A (the GIDH of Frieden) undergoes a reversible dissociation reaction induced by the binding of purine nucleotides to Gtdh-A in the presence of coenzyme (Frieden, 1959a, 1959b) This suggests that enzyme concentration has no significant effect on isozyme mobility for most enzyme systems, at least in rattlesnakes. For Gtdh-A, however, this phenomenon may be widespread among squamate reptiles because intraspecific surveys of numerous divergent taxa (e.g., Murphy, 1983; Sites and Murphy, 1991) frequently show minor variation in the relative mobility of Gtdh-A isozymes (Murphy, pers. obs.), although this is not true for at least some ambystomatid salamanders and hylid frogs. Even precise diluting of tissues for homogenization would not completely eliminate these minor shifts because of the in vivo tissue-specific variance in the concentration of Gtdh-A among specimens sampled.
Suspected effects of dilution on isozyme migration during electrophoresis can be examined using three methods. First, samples showing minor differences in electrophoretic mobility can be mixed together and rerun on a gel; a single tight band, as opposed to a broader isozyme, would lead to the conclusion that the two samples are homoallelic. Further experimentation could include either serial dilutions as we have done in this study, or reordering of all samples on a gel by relative mobility and observing whether the patterns are repeated following electrophoresis. Of these three approaches, the first would provide more efficient and conclusive evidence about the number of alleles involved. The second approach would help to form an explanation for the observed variation. Finally, the third approach would be least preferable because it would provide no explanation of the observed phenomenon.
Thus, caution should be exercised when interpreting minor differences in the mobility of Gtdh-A and potentially other enzyme products, because these may reflect artifacts of electrophoresis and not heritable differences. In particular, enzyme concentrations may vary between individuals due to state of health, seasonality of activity (effects of temperature, brumation, etc.), and time interval elapsed since last feeding. Squamates, as poikilotherms, may be particularly vulnerable in light of their episodic activities and greater tendencies to be physiological conformers in contrast to homeotherms. Even cooling and the concomitant lethargy and short-term (15-day) "starvation" were sufficient to lower concentrations in an extensive suite of digestive enzymes assayed from the lacertid lizard, Gallotia galloti (Gonzalez et al., 1988). Animals having deteriorating health have been suggested as sources of tissues for electrophoretic comparisons. These animals are often donated by zoos or sold at discounts by supply houses. Such specimens, as well as those subject to long transit from date of capture to date of euthanization and individuals newly emergent from brumation, would be particularly subject to variance in isozyme concentration that might provide the electromorph differences described.
